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(54) Wire rope isolator with pinned bar and method for making same 



(57) A wire rope vibration isolator employing a wire 
cable (2) passed in a continuous loop through lateral 
hollow, cylindrical members, holes, channels or the like, 
formed therethrough in one or more mounting blocks or 
entrapment members. The mounting blocks manipulate 
the wire cable into a geometric shape, such as a coil or 
helix, that is capable of imparting elastic, spring-like 
qualities in the wire rope. The geometric shape of the 
wire rope is maintained and secured by driving dowel 
pins of sufficient length through the outer surface of the 
mounting block into the lateral hole contained therein to 



stake the wire rope into locking contact with the mount- 
ing block. The dowel pins (14) are composed of material 
that has a harderconsistency than the material compos- 
ing the mounting block and wire rope. The ends of the 
dowel pins not engaging the wire rope are pressed flush 
to the top surface of the mounting block. Once assem- 
bled, the elastic quality of the wire rope allows to flex 
and contract when exposed to vibrational energy. This 
movement dissipates the unwanted vibrational energy. 
When attached to shock-sensitive equipment, the isola- 
tor insulates the equipment from the damaging vibra- 
tional energy. 
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Description 

Background of the invention : 
Field of the invention : 

[0001] This invention relates in general to vibrational 
energy isolators, and in particular, wire rope isolators. 
More specifically, but without restriction to the particular 
embodiment hereinafter described in accordance with 
the best mode of practice, this invention relates to wire 
rope vibration isolators utilizing mounting blocks that 
employ dowel pins to mechanically engage wire ropes 
passed through lateral holes in the mounting blocks into 
locking contact with the blocks and the method of as- 
sembling such isolators. 

Background of the Prior Art : 

[0002] Many operations require energy absorption 
devices to divert damaging vibrational energy away 
from shock-sensitive equipment and machinery. Ship- 
board electronics and navigational equipment, pumps, 
generators and compressors, chemical processing 
equipment, avionics, process piping and various other 
industries utilize energy dampers to prevent damage 
and premature wear to equipment vital to daily opera- 
tions. The most basic energy absorption devices employ 
simple internal machinery, like pistons and springs, to 
harmlessly consume vibrational or kinetic energy there- 
by insulating shock-sensitive equipment secured to the 
device from potential damage caused by the unwanted 
vibrational energy. For example, the common automo- 
tive shock absorber, a member of the class of these de- 
vices, uses the shock force caused by driving on an un- 
even surface to move an internal piston which in turn 
decreases the total amount of energy of the system. 
[0003] A common type of energy-absorbing restraint 
ss the wire rope isolator. Most isolators of this class uti- 
lize a multi-strand wire rope that has been manipulated 
into a geometric shape. Particular geometric configura- 
tions impart the rope with elastic spring-like qualities 
which allow the wire rope to flex and contract when sub- 
ject to dynamic displacement. The undulation of the 
rope consumes vibrational energy. 
[0004] Most wire rope isolators currently utilized in in- 
dustrial applications shape the wire rope into a coil or 
helix, although other configurations, such as saddles, 
are possible. The desired geometry of the wire rope is 
attained, in most instances, by threading the wire rope 
through hollow cylindrical members, channels and the 
like drilled into two or more entrapment members or 
mounting blocks. To maintain the wire cable in a helical 
formation, some devices secure the two mounting 
blocks together with threaded fasteners. Examples of 
these types of isolators are illustrated in U.S. Patent No. 
3,596,865 issued to C. Camossi ; U.S. Patent No. 
4783,038 issued to C.L. Gilbert, et al., U.S. Patent No. 



5,062,507 issued to A. Roche. In addition, the isolator 
designs illustrated in the Loziuk patents, U.S. Patent No . 
5,441 ,243, U.S. Patent No. 5,522,585 and U.S. Patent 
No. 5791,636, all of which suggest securing the two 

5 mounting blocks together with a threaded fastening 
means like a bolt which in turn maintains the helical for- 
mation of the wire rope. While this type of isolator has 
its advantages, there is a possibility that the threaded 
fasteners may become loose at some time. 

10 [0005] The vibration isolator proposed by R.E. Belf- 
ieldet al., U.S. Patent No. 4,190,227 employs a method 
whereby the wire cable coil is molded in a retainer block 
which is formed from a thermoplastic material such as 
polyvinyl chloride or polystyrene. This proposal also has 

is its disadvantages. It may fail under heavy loads or high 
temperatures. In addition, thebonded interface between 
the thermoplastic material and the wire cable may fait 
due to cyclic fatigue. 

[0006] The wire rope isolator illustrated in U.S. Patent 

20 No. 5,549,285 issued to Collins suggests that the wire^ 
rope configuration can be maintained and secured by a 
crimp. This type of isolator requires that the mounting 
blocks be forged from a malleable material. The wire ? 
rope cable is threaded through a series of lateral holes 

25 contained in the mounting blocks forming a helix. A force 
is then applied to at least one of the mounting blocks at 
a point where the wire rope is positioned so as to plas- 
tically deform the mounting block around the wire rope 
into locking contact. This design, however, is ill-suited 

30 for use with wire cables having large diameters. Wire 
ropes with large diameters require mounting blocks of 
substantial mass. Crimping a substantially thick mount- 
ing block around an equally dense wire cable would re- 
quire a tremendous amount of force which in turn would 

35 result in an overall reduction of the integrity of the mount- 
ing block. 

[0007] The other wire rope isolators described herein 
that use fasteners to secure the wire rope in place are 
also ill-suited in applications using wire ropes with sig- 
40 nificant diameters. As such, the production of large- 
scale isolators is limited. Accordingly, there continues to 
be a need for wire rope isolators constructed with wire 
ropes having relatively great diameters assembled with- 
out the use of any mechanical fasteners. 

45 

Summary of the Invention: 

[0008] The present invention consists of a wire rope 
isolator that employs dowel pins to mechanically stake 

so and/or engage the wire rope cable into locking contact 
with the mounting blocks. The dowel pins are forged of 
a material having a harder consistency than the material 
composing the mounting block and wire rope. The end 
of the dowel pin not engaging the wire rope is pressed 

55 flush to the outer surf ace of the mounting block. A simple 
wire rope isolator can be assembled by passing a wire 
cable through hollow cylindrical members, channels and 
the like contained in two or more mounting blocks so as 
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to manipulate the wire rope into a geometric shape 
which imparts the wire rope with elastic, spring-like qual- 
ities. When the assembled isolator is connected to 
shock-sensitive machinery and/or equipment, the isola- 
tor insulates said machinery and/or equipment by de- 
flecting potentially damaging vibrational energy away 
from the equipment when the mechanical system is sub- 
ject to a dynamic load. In particular, the wire rope flexes 
and contracts causing the mounting blocks to move rel- 
ative to each other to dissipate vibrational energy. 
[0009] In a preferred embodiment, the ends of the 
dowel pins engaging the wire cable can be a wedge so 
as to facilitate the staking process. This goal is also 
achieved by including pilot holes in the mounting blocks 
that are perpendicular to the lateral holes in which the 
wire rope is situated. The dowel pin is driven directly into 
the wire rope avoiding the need to penetrate the surface 
of the mounting block. In accordance with a further as- 
pect of this invention, the dowel pins used can be forged 
from hard steel while the mounting block and isolator 
are made from aluminum. 

Objectives of the Invention: 

[001 0] It is, therefore, an object of this present inven- 
tion to improve energy absorption devices. 
[0011] Another object of this invention is to improve 
wire rope vibration isolators for use in industrial applica- 
tions. 

[0012] It is a further object of the present invention to 
assemble a wire rope vibration isolator without the use 
of any mechanical fasteners. 

[0013] Still another object of the present invention is 
to assemble a wire rope isolator that uses a wire cable 
having a diameter greater than the diameter of conven- 
tional wire cables currently available in industrial appli- 
cations without compromising the integrity of the mount- 
ing block in which the cable is housed. 
[001 4] It is yet a further objective of the present inven- 
tion to utilize all metal components in a wire rope vibra- 
tion isolator so that the isolator may function under ex- 
treme operating conditions such as temperature and 
load. 

[0015] Yet still another object of the present invention 
is to avoid a bonded chemical interface between the 
block member and the wire rope. 

[001 6] An additional object of the present invention to 
eliminate costly machining operations associated with 
securing retainer plates to the wire coils of a wire rope 
isolator. 

[0017] Yet a further object of the present invention is 
to reduce the number of parts required to assemble a 
wire rope isolator for industrial applications. 
[001 8] Still yet another object of the present invention 
is to decrease the number of steps required for assem- 
bling a variety of sizes of wire rope isolators. 
[0019] These and other objectives are attained in ac- 
cordance with the present invention. 



Brief Description of the Drawings: 

[0020] Further objects of the present invention togeth- 
er with additional features contributing thereto and ad- 
5 vantages accruing therefrom will be apparent from the 
following description of a preferred embodiment of the 
invention which is shown in the accompanying drawings 
with like reference numerals indicating like components . 
throughout, wherein: 

10 

Fig. 1 is a perspective view of one embodiment of a 
wire rope vibration isolator according to the present 
invention. 

Fig. 2 is a perspective view of another embodiment 
15 of a wire rope vibration isolator according to the 
present invention. 

Fig. 3 is a top view of the wire rope vibration isolator 
illustrated in Fig. 2. 

Fig. 4 is a cross-sectional view of a staked wire rope 
20 contained in the wire rope vibration isolator mount- 

ing block according to the present invention. 
Fig. 5 is across-sectional view of portion of amount- 
ing block of one embodiment of the present inven- 
tion after the wire rope has been passed through 
25 the lateral hole forged into the mounting block and 

a dowel pin has been driven into locking contact 
with said wire rope. -* 
Fig. 6 is a cross-sectional view of a select portion 
of a mounting block of one embodiment of the 
30 present invention in which head of the,dowel pin is 
a wedge which is driven off-center into locking con- 
tact with the wire rope contained in a lateral hole of 
a mounting block. 

Fig. 7 is a cross-sectional view of a select portion 
35 of a mounting block of one embodiment of the 
present invention in which the mounting block is 
forged with pilot holes that are perpendicular to a 
lateral holes of the mounting block that contain a 
wire rope. Fig. 7 illustrates how the pilot hole facili- 
40 tates the staking of the wire rope contained therein 
by allowing direct engagement of the wire rope by 
the dowel pin without first driving said dowel pin into 
the surface of the mounting block. 

45 Detailed Description of the Invention : 

[0021] Referring now to Fig. 1 , there is shown a wire 
rope vibration isolator 1 in accordance with the present 
invention. The isolator includes a substantially cylindri- 

50 cal coil of wire rope 2 which has a predetermined 
number of individual consecutive coils. The isolator 1 
also includes a pair of mounting blocks 3 and 4. Each 
of the mounting blocks has opposing top 3A and 4A : bot- 
tom 3B and 4B surfaces, opposing side surfaces 3C, 

55 3D, 4C : 4C and opposing end surfaces 3E, 3F, 4E and 
4F. The mounting bars are not limited to a rectangular 
shape, but may also be round, half-round, formed with 
a crescent or oval top surface, or formed with any other 
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suitable geometry Each mounting block 3 and 4 has a 
series of lateral hollow cylindrical members, channels 
and the like passing axially therethrough. The wire rope 
is manipulated through one hole of one mounting block 
into the opposing empty hole of the opposing mounting 
block in a continuous loop until a plurality of bights is 
formed. This result can also be achieved using a plural- 
ity of wire ropes. The process is continued until the wire 
rope is shaped into a helix. The helical formation imparts 
an elastic quality to the wire rope causing it to flex and 
contract in a spring-like manner when subject to a dy- 
namic load. This in turn allows the mounting blocks to 
move vertically relative to one another dissipating ener- 
gy in the process. 

[0022] Threaded fastener members 5A, 5B, 6A and 
6B allow for either or both mounting blocks to be mount- 
ed on other objects. 

[0023] Series of dowel pins 7 and 8 (not shown) are 
driven into each mounting block 3 and 4 at a location 
over each lateral hold so as to mechanically stake and/ 
or engage the wire rope 2 into locking contact with each 
mounting block 3 and 4. The embodiment depicted in 
Fig. 1 illustrates a wire rope isolator 1 in which each lat- 
eral hole forged in each mounting block 3 and 4 has 
been staked by a series of dowel pins 7 and 8. In other 
embodiments, the staking of all lateral hole may not be 
required. As illustrated, the ends of the dowel pins not 
engaging the wire rope are pressed flush with the top 
surfaces 3A and 4A of the mounting blocks 3 and 4. 
[0024] It is required that the dowel pins used be con- 
structed of a material that has a harder consistency than 
the mounting block and wire rope material. In one em- 
bodiment of the present invention, the mounting block 
and wire rope were forged from aluminum while the 
dowel pin was fashioned from hardened steel. This con- 
trast eases the force necessary to drive the dowel pin 
through the mounting block and wire rope. 
[0025] Fig. 2 depicts a wire rope isolator 1 0 that does 
not manipulate the wire rope into a helix or coil. In this 
embodiment of the present invention, two mounting 
blocks 12 and 13 each with a pair of lateral holes 12A, 
12B, 13A and 13B are spaced apart by a wire rope 11 
that is passed through the lateral hole of one block into 
the empty lateral hole of the opposing block in an end- 
less loop. As in the isolator depicted in Fig.1, the wire 
rope is manipulated into a geometric shape that allows 
the mounting blocks to move relative to each other due 
to the elasticity of the wire rope. 

[0026] A series of dowel pins 14 and 15 (the dowel 
pins for the lower mounting block 1 3 are not shown) are 
driven through each mounting block 12 and 13 into the 
wire rope 11 contained therein. In this particular embod- 
iment, four dowel pins 14A, 14B, 14C, 14D, 15A, 15B, 
1 5C and 1 5D are driven through the su rf ace of the upper 
mounting block 12 into the lateral holes 12A and 12B 
containing the wire rope 11. The pins for the lower plate 
1 3 are not shown. More or less dowel pins may be used 
to secure the wire rope in other embodiments. Again, 
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the dowel pins are pressed flush with the top surface of 
the mounting block and are composed of a material that 
is harder than the mounting block and wire rope mate- 
rial. 

> [0027] Fig. 3 is a top view of Fig. 2 looking down on 
the isolator. Series of dowel pins 14 and 15 are driven 
through the outer surface of the upper mounting block 
into the lateral holes 12A and 12B (not shown) forged 
in the upper mounting block into the wire rope 11 con- 

<o tained therein to secure the upper mounting block 12 
into locking contact with the wire rope 11. Threaded 
mounting holes 16 and 17 are shown in the bottom 
mounting block 13 so that isolator 10 can be affixed to 
the sensitive equipment intended to be protected. 
is [0028] Fig. 4 is a cross sectional view along axis Z of 
the assembled isolator depicted Fig. 2. In this illustra- 
tion, a wire rope 11 has been mechanically staked into 
locking contact with mounting blocks 1 2 and 1 3 by a plu- 
rality of dowel pins(14A, 14B, 14C and 14D secure the 
20 wire rope to the upper mounting block whereas dowels 
16A. 16B, 17C and 17D secure the lower mounting 
block into locking contact). Wire rope 11 has been 
passed through the lateral holes 12A of the upper m 
mounting block 12 and lateral holes 1 3A and 1 3B of the 
25 lower mounting block 13. The top mounting block 12 
contains the terminal ends of wire rope 1 1 although sev- 
eral wire ropes can be utilized in other embodiments of 
the present invention. It is not required that the ends of 
the wire rope 11 abut as illustrated. In another embodi- 
30 ment of the present invention, a thin vertical web may 
be situated in any of the vertical holes in which the wire 
rope is passed to create a "blind hole" to assist in locat- 
ing the position of the ends of the wire rope 11 during 
the assembly of the isolator. Dowel pins 14A, 14B, 14C 
35 and 1 4D have been driven through the outer surface of 
the upper mounting block 12 into sections of the wire 
rope 1 1 A and 1 1 B contained there so as to engage the 
wire rope 11 into locking contact with upper mounting 
block 12. It should be noted that the dowel pins need 
40 not be driven into the mounting block from the top sur- 
face of the mounting block. The dowel pins could have 
been driven into the mounting block from the bottom or 
either opposing side surfaces as well, so long as the 
dowel pin is positioned over the lateral hole so that when 
45 a sufficient force is applied it is driven through the 
mounting block and into the wire rope contained therein. 
In the preferred embodiment, the dowel pins are 
pressed flush with the mounting plate surface during as- 
sembly. 

so [0029] The wire rope 1 1 arcs outward from the mount- 
ing blocks creating bights having elastic qualities. Dur- 
ing use, these bights flex and contract when subject to 
a dynamic load. In turn, the mounting blocks 12 and 13 
move toward each dissipating energy in the process. 

55 [0030] The opposing ends of the wire are also se- 
cured by dowel pins 1 6A, 1 6B, 1 7C and 1 7D to the lower 
mounting block 1 3 in much the same manner. In this per- 
spective, the wire rope is passed completely there- 
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through the lateral holes 13A and 13B contained in the 
lower mounting block 13. 

[0031] Fig. 5 is a cross-sectional view of a mounting 
block 1 2 containing a lateral hole 1 2A passing from one 
surface of the upper mounting block to the opposing sur- 
face of the upper mounting block. A wire rope 11 is 
passed through the lateral hole 12A of the mounting 
block 12. A dowel pin 14 has been driven through the 
outer surface of the mounting block 12 into the wire rope 
1 1 contained in the lateral hole below the surface so as 
to said wire rope 11 into locking contact with the upper 
mounting block 12. As illustrated, in the preferred em- 
bodiment, the dowel pin 1 4 is pressed flush with the out- 
er surface of the mounting block 12. 
[0032] Fig. 6 is a cross-sectional view of a mounting 
block 1 2 containing a lateral hole 1 2A passing from one 
surface of the upper mounting block to the opposing sur- 
face of the upper mounting block. A wire rope 11 is 
passed completely therethrough the lateral hole 12A of 
the mounting block 12. A dowel pin 14 having a tip 
shaped into a wedge has been driven through the outer 
surface of the mounting block 12 into the wire rope con- 
tained inthe lateral hole situated below the outer surface 
so as to stake the wire rope 11 contained in the lateral 
hole 14 therein into locking contact with the mounting 
block 12. In this embodiment, the dowel pin 14 stakes 
the wire rope 1 1 off-center so as to increase the area of 
contact between the dowel pin 14 and the wire rope 11 . 
As illustrated, in the preferred embodiment, the dowel 
pin 14 is pressed flush with the outer surface of the 
mounting block 12. 

[0033] Fig. 7 is a cross-sectional view of a mounting 
block 12 containing a lateral hole 12A passing from one 
surface of the upper mounting block to the opposing sur- 
face of the mounting block 1 2. A wire rope 1 1 is passed 
completely therethrough the lateral hole 12A of the 
mounting block 12. In this embodiment of the present 
invention, a pilot hole 12C has been formed in the 
mounting block 12 perpendicularly to the lateral hole 
1 2A in which the wire rope 1 1 is contained. The pilot hole 
12C allows for the direct engagement of the dowel pin 
1 4 with the wire rope 1 1 . In contrast to the other embod- 
iments described herein, the dowel pin 14 need not be 
driven into the mounting block before staking the wire 
rope 1 1 . 

[0034] While this invention has been described in de- 
tail with reference to a certain preferred embodiment 
and a preferred method for making the illustrated em- 
bodiment, it should be appreciated that the present in- 
vention is not limited to those precise embodiments. 
Rather, in view of the present disclosure which de- 
scribes the best mode for practicing the invention, many 
modifications and variations would present themselves 
to those of skill in the art without departing from the 
scope and spirit of this invention, as defined in the fol- 
lowing claims. 



Claims 

1. A mounting block for a wire rope isolator that in- 
cludes: 

5 

a top and bottom surface, opposing side sur- 
faces and two end surfaces; 
a series of lateral holes passing axially there- 
through said side surfaces so that a wire rope 

10 can pass into and through said holes from one 

side surface to the other side surface; and 
at least one dowel pin composed of a material 
having a harder consistency than the material 
composing the mounting block, the dowel pin 

'5 being driven into the mounting block so that one 

end of said dowel pin is flush to a surface of the 
mounting block and the opposing end of the 
dowel pin extends into a hole contained in said 
mounting block so that the dowel pin may me- 

20 chanically engage, when a force of sufficient 

magnitude is applied to the dowel pin, a wire 
rope contained therein into locking contact with 
the mounting block without deforming the 
mounting block. 

25 

2. The mounting block of claim 1 wherein said lateral 
holes are cylindrical. ~ 

3. The mounting block of claim 1 wherein the end of 
30 said dowel pin engaging the wire rope* is. formed in 

the shape a wedge. 

4. The mounting block of claim 1 that further includes 
pilot holes perpendicular to the lateral holes con- 

35 tained in the mounting block so as to allow direct 
staking of a wire rope contained in said lateral hole 
without first driving said dowel pin into the mounting 
block. 

40 5. The mounting block of claims 1-4 wherein said dow- 
el pin is composed of steel and said wire rope is 
composed of aluminum. 

6. A wire rope isolator that includes: 

45 

a wire rope; 

a pair of opposed mounting blocks each mount- 
ing block further including a top and bottom sur- 
face, opposing side surfaces and two end sur- 

50 faces and a series of lateral holes passing ax- 

ially there through said side surfaces so that 
said wire rope can pass into and through said 
holes from one side surface to the other side 
surface and from one mounting block to the op- 

55 posing mounting block; and 

at least one dowel pin composed of a material 
having a harder consistency than the material 
composing the mounting block, the dowel pin 
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being driven into the mounting block so that one 
end of said dowel pin is flush to a surface of the 
mounting block and the opposing end extends 
into a hole contained in said mounting block so 
thatthe dowel pin mechanically engages, when 
a force of sufficient magnitude is applied to the 
dowel pin, the wire rope contained therein into 
locking contact with the mounting block without 
deforming the mounting block; 
whereby the mounting blocks move relative to 
each other to dissipate vibrational energy. 

7. The wire rope isolator of claim 6 wherein said lateral 
holes are cylindrical. 

8. The wire rope isolator of claim 6 that wherein the 
end of said dowel pin engaging the wire rope is 
formed in the shape a wedge. 

9. The wire rope isolator of claim 6 that further includes 
pilot holes perpendicular to the lateral holes con- 
tained in the mounting block so as to allow direct 
staking of a wire rope contained in said lateral hole 
without first driving said dowel pin into the mounting 
block. 

10. The wire rope isolator of claims 6-11 wherein said 
dowel pin is composed of steel and said wire rope 
is composed of aluminum. 



tains pilot holes perpendicular to the lateral holes 
contained in the mounting block so as to allow direct 
staking of a wire rope contained in said lateral hole 
without first driving said dowel pin into the mounting 
5 block. 

14. The methods of assembling a wire rope isolator of 
claims 11-13 wherein said dowel pin is composed 
of steel and said wire rope is composed of alumi- 
10 num. 
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20 



25 



30 



11. A method of constructing a wire rope isolator that 
includes the steps of: 

forming a mounting block having a top and bot- 
tom surface, opposing side surfaces and two 
end surfaces; 

passing holes axially through each of the 
mounting blocks; 

placing two mounting blocks in spaced apart 
alignment; 

passing a wire rope into and through the holes 
in said mounting blocks in an endless loop be- 
tween the blocks; 

driving at least one dowel pin into a surface of 
each mounting block so that said dowel pin me- 
chanically stakes the wire rope contained in the 
mounting block into locking contact with said 
mounting block; 

whereby the mounting blocks may move rela- 
tive to each other to dissipate vibrational ener- 
gy- 

12. The method of assembling the wire rope isolator of 
claim 1 1 wherein the end of said dowel pin engaging 
the wire rope is formed in the shape of a wedge. 

13. The method of assembling a wire rope isolator of 
claim 11 wherein said mounting block further con- 
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